All regents and solvents were commercially available and have been used without further purification except for octamethylformylferrocene S1 and AgTFSA S2 , which were synthesized according to a literature method.
1
H NMR spectra were recorded by using a JEOL JNM-ECL-400 spectrometer operating at 400 MHz. Elemental analyses were performed with a Yanaco CHN corder MT5. Magnetic measurements were carried out using a Quantum Design MPMS-XL7 SQUID susceptometer. ESR measurements were performed with a JEOL TE-260 X-band ESR spectrometer at 3.8 K. X-ray Diffraction (XRD) measurements were performed using Rigaku SmartLab X-ray Diffractometer equipped with Cu Kα radiation (λ = 1.54056 Å). DSC measurements were performed using a TA Instrument Q100 differential scanning calorimeter at a rate of 10 K min -1 .
Preparation of [butyloctamethylferrocenium][TFSA] (1)
1-Hydroxybutyloctamethylferrocene. All the manipulations were carried out under a nitrogen atmosphere. Propyl bromide (1.0 mL, 11.0 mmol) was added dropwise to a stirred mixture of magnesium turnings (0.312 g, 12.8 mmol) and diethyl ether (15 mL), and the solution was stirred until most of the magnesium dissolve. The Grignard reagent thus prepared was added slowly to a solution of octamethylformylferrocene (0.502 g, 1.54 mmol) in dry THF (20 mL) cooled at -78 °C, and the solution was stirred for 30 min. The reaction mixture was quenched at -78 °C with saturated NH 4 Cl solution (10 mL) and extracted with Et 2 O. The organic layer was dried over magnesium sulfate and concentrated under reduced pressure. The crude product was purified by column chromatography (silica, CH 2 Cl 2 ). The product was obtained as a yellow solid (0.447 g, 78.4% yield). 
S2
Butyloctamethylferrocene. To a stirred solution of 1-hydroxybutyloctamethylferrocene (0.670 g, 1.75 mmol) in THF (15 mL) was added a solution of BH 3 ·SMe 2 (2.6 mL, 5.24 mmol) in THF (2 M). After refluxing the solution for 1 hour, the reaction was quenched with aqueous NH 4 Cl (10 mL), and the solution extracted with CH 2 Cl 2 . The organic layer was dried over magnesium sulfate and concentrated under reduced pressure. The crude product was purified by column chromatography (alumina, pentane).
The product was obtained as a yellow oil (0.449 g, yield 70.0%). ) on heating and crystallized at 18.9 o C on cooling, and no other phase transitions were observed down to 93 K. Temperature dependence of magnetic susceptibility for 1 measured under 0.1 T is shown in Figure S1 . This salt showed a simple paramagnetic behevior, while a slight decrease was observed below about 70 K, which is ascribed to the decrease of orbital contribution. (S2) C. Zou, M. S. Wrighton, J. Am. Chem. Soc., 112, 7578 (1990) .
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